MALDI of individual biomolecule-containing airborne particles in an ion trap mass spectrometer.
Individual airborne biomolecule-containing particles were detected and characterized in near real-time by matrix-assisted laser desorption/ionization (MALDI) with an ion trap mass spectrometer. Biomolecule-containing particles were laboratory-generated and passed through a heated region containing a solution of matrix in equilibrium with the gas phase. Passage into a cooler region created a supersaturation, resulting in rapid deposition of the matrix vapor onto the biomolecule-containing particles, whereupon they were sampled into the inlet of our spectrometer. The coated particles were collimated and individually sized by light-scattering-based time-of-flight. When the sized particle reached the center of the ion trap, it was irradiated with a focused 266-nm laser, and the resulting ions were mass-analyzed. Mass spectra of leucine enkephalin, bradykinin, substance P, and polylysine-containing particles were determined with attomole sensitivity. Structural information of the peptides contained in an individual particle was obtained by tandem mass spectrometry. Analysis of the results yields insights into the aerosol laser ablation ionization process that suggests an optically limited mechanism for ion production that has interesting ramifications on the utility of aerosol-based MALDI as an analytical technique.